Attorney Docket No.: 677/43982 

Page 2 



REMARKS 



This Preliminary Amendment is to clarify portions of the Application, including the 
Specification and Claims, to add new Claims and a new Abstract of the Disclosure, and to 
amend the Drawings. Also included is a Substitute Specification and, for convenience, a 
marked-up copy of the Substitute Specification showing the changes made. The Application 
is an English-translation of the International Application. No new matter has been added. 

The Application is now in condition for allowance, and such is respectfully requested. 

It is respectfully requested that, if necessary to effect a timely response, this paper be 
considered as a Petition for an Extension of Time sufficient to effect a timely response and 
shortages in other fees, be charged, or any overpayment in fees be credited, to the Account of 
Barnes & Thornburg LLP, Deposit Account No. 02-1010 (677/43982). 



Respectfully submitted, 




Richard P. Krinsky 1 
Reg. No. 47,720 
(202) 289-1313 

BARNES & THORNBURG LLP 
Suite 900 

750 17 th Street, N.W. 
Washington, DC 20006-4607 



Enclosures 
RPK/cu 



89806v1 



t, 



10/539063 

Attorney Docket No.: 677/43982 

Page 12 

JC17Rec'dPCT/PT0 15 JUN 2005 

MARKED-UP COPY OF SUBSTITUTE SPECIFICATION 



WO 200 1 /051719 



PCT/EP2003/0H253 



CENTRIFUGE, PARTICULARLY A SEPARATOR, HAVING SOLIDS 

DISCHARGE NOZZLES AND WEAR PROTECTION 

BACKGROUND 

[0001] The invention present disclosure relates to a centrifuge, particularly or a separator, 

comprising a centrifugal basket , or centrifugal drum, having a basket shell or drum shell, 
which is provided with solids discharge nozzles. 

[0002] A separator of this type is known from U.S. Patent Document US 3,108,952. In 

the exterior wall of the centrifugal basket of this separator, solids discharge nozzles are 
arranged in a mutually angularly offset manner in the area of the largest inside diameter of 
the centrifugal basket. In this case, nozzle bodies are inserted into bores of the basket 
shell, which nozzle bodies do not extend radially toward the outside but are oriented in an 
inclined manner with respect to the respective radial direction in order to utilize the 
acceleration effect of the product phase exiting from the nozzles, which reduces the power 
required for rotating the centrifugal basket. 

[0003] Since the discharge nozzles are arranged in an inclined manner with respect to the 

radial direction, the product jet exiting from the discharge nozzles can at least, by means 
e£a certain portion^ impact on the exterior wall of the basket or collide with it, which may 
cause considerable wear of the exterior wall of the basket. 

[0004] A similar state of the art is illustrated in U.S. Patent Document US 2,695,748. The 

discharge nozzles illustrated in this document each consist of a first sleeve with a bore 
extending centrically through the sleeve from the inside radially to the outside. The first 
sleeves are inserted into the bores of the basket shell. A second sleeve is in each case 
screwed into them in their end area at an angle with respect to the radial direction, which 
second sleeve also has a centric bore, so that the product phase exiting from the centrifugal 
basket is first guided through the first sleeve radially toward the outside and is then guided 
through the second sleeve from which if- the product phase exits in an inclined manner 
with respect to the radial direction against the rotating direction of the separator. 
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[0005] From Figure 9 of U.S. Patent Document US 2,695,748 of the above-mentioned 

type, it is also known to insert the first sleeve at an angle with respect to the radial 
direction in a bore of the basket wall. In this case, at its outer end, the sleeve ends 
approximately flush with the exterior side of the centrifugal basket, which has the effect 
that, behind the outlet of the sleeve with the nozzle, the product flow in a recess of the 
centrifugal basket can impact against the basket shell and can wear out the latter. In 
practice, the wear results in deep grooves in the basket wall which finally result in 
expensive maintenance work. For fixing the first sleeve on the centrifugal basket, a 
projection is used which locks into a groove of the centrifugal basket. 

[0006] With respect to the state of the art, German Patent Documents DE 1 1 30 371 B, DE 

199 51 663 A, DE41 05 412 A, DE 18 61 982 U, DE 18 61 982 U DD 42343 and U.S. 
Patent Document 20 60 239 are also mentioned which, however, are not as close to the 
invention. 

[0007] German Patent Document DE 18 61 982 relates to a centrifugal sieve basket with 

perforations for implementing the sieve function which are filled by hard-metal spouts, the 

shell of the basket being covered with hard metal. 
[0008] From German Patent Document DE 41 05 412 A. a solid shell worm-type 

centrifuge is known in the case of which bores in the basket are lined on the inside with a 

hard metal for the discharge of solids. 

SUMMARY 

[0009] It is an object of th e invention The present disclosure relates to a way to p rotect the 

^separator of the above - mention e d typ e in a s impl e mann e r b e tt e r than in th e prior art 
against a^wear caused by the product phase exiting from the solids nozzles. 
[00010] The invention solves this task by m e ans of th e obj e ct of Claim 1 . Accordingly, at 

least one wear prot e ction devic e r e sp e ctively i s in e ach cas e arrang e d and/or constructed 
on the bask e t shell in the area of th e solids discharg e nozzl e s, which w e ar prot e ction 
device reduces th e wear in a s imple manner, present disclosure relates to a separator, 
including a drum shell having at least one solids discharge nozzle and at least one wear 
protection element on the drum shell in an area of and behind the at least one solids 
discharge nozzle. 
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[00011] According to a variant, the wear prot e ction devices are constructed as wear 

protection e l e m e nts. S e parate an embodiment of the present disclosure, separate elements 
permit an optimal adaptation to the-a_task of the-wear protection. 

[00012] According to another variant an embodiment of the present disclosure , the wear 

protection devices are constructed as coatings, particularly such as ef-a ramp, in the basket 
or drum shell. This variant repr e sents embodiment may be an effective and, under certain 
circumstances, a lower-cost alternative to the separate wear protection elements. 

[0001 3] The wear protection devices preferably consist of may include a wear-resistant 

material, such as steel or a hard metal or a ceramic material or a combination or a 
composite of these materials, or they are coated with such a material. 

[00014] The discharge nozzles are preferabl ymay be provided with discharge openings 

oriented at an angle a + p in an inclined manner with respect to the-aradial direction^ 
and th e . The angle a + (3 between the radial direction R_in the area of the discharge 
nozzles and the orientation of the discharge openings is preferably may be equal to or 
smaller than 90° (for example, between 70 and 85°). Since, sp e cifically in the case of 
separators with such discharge nozzles, high wear of the basket or drum shell occur s may 
occur locally, the wear protection elements ar e particularly advantageous her e may be 
helpful . In this ca s e, the An orientation angle of the discharge openings with respect to the 
radial direction HG1RIBU particularly pr e ferably amounts to may be between 70 and 90°. 

[0001 5] The inv e ntion i s s uitable mainly fo r present disclosure generally relates to 

separators whose centrifugal basket or drum has a vertical axis of rotation and has a single 
or double conical constructions-fee -. The solids discharge nozzles preferably generally are 
being-arranged in the-an area of the largest diameter of the centrifugal basket , particularly 
or drum, and the nozzles being- are inserted in the latte* Kirum from the outside. 

[00016] Particularly advantageously, the invention can b e used in the cas e of The present 

disclosure relates to separators whose discharge openings are arranged offset toward the 
interior by a distance relative to the largest outer periphery or outside diameter of the 
centrifugal basket or drum and which each have a recess as an extension of the discharge 
openings in the basket or drum shell, which receive the wear protection elements. 

[0001 7] In a particularly pr e f e rable manner, th e The wear protection elements may extend 

from the discharge openings to the outer edge of the basket or drum shell in order to 
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protect specifically the latte^ drum shell area of the centrifugal bask e t drum which? 
according to th e stat e of th e art, is particularl y mav be stressed. 

In th e following, embodiments will be described in d e tail by means of the drawing 
al s o illu s trating additional advantage s of th e inv e ntion. Other aspects of the present 
disclosure will become apparent from the following descriptions when considered in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures Figure la , b ar eis a s e ctional side view of a section of the-an exterior wall 
of a centrifugal basket drum shell of an embodiment of a separator in the-an area of a 
solids discharge nozzle and a top vi e w of th e area of the solids discharge nozzle; according 
to the present disclosure. 

Figure lb is a top view of an area of the solids discharge nozzle shown in Figure 

La, 

Figures Figure 2a , b ar e two different views is a side view of the wear protection 
e lements of th e s e parator of Figure h element shown in Figures la and lb. 

Figure 2b is an elevational view of the wear protection element shown in Figure 

2a, 

Figur e s 3a, b ar e analogous representations of a section of a se cond 
separator; Figure 3a is a side view of an exterior wall of a centrifugal drum shell of another 
embodiment of a separator in an area of a solids discharge nozzle, according to the present 
disclosure. 



Figure 3b is a top view of an area of the solids discharge opening shown in Figure 



3a. 



Figur e 4 contains two diff e r e nt vi e ws of th e wear prot e ction e lem e nts of the 
s e parator of Figure 3: Figure 4a is a side view of the wear protection element shown in 
Figures 3a and 3b. 

Figures 5 a, b, c ar e r e pres e ntations analogous to Figur e s 1 and 2 of a s e ction of a 
third separator; Figure 4b is an elevational view of the wear protection element shown in 
Figure 4a. 

Figur e s 6 a, b ; c are r e pr e sentations analogou s to Figur e ( s ) 1 and of a s e ction of a 
fourth separator; and Figure 5a is a side vie w of an exterior wall of a centrifugal drum 
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shell of another embodiment of a separator in an area of a solids discharge nozzle, 

according to the present disclosure. 
[00028] Figures 7 a, b, c and 8 are r e presentations analogous to Figures 1 and 2 of a section 

of a fifth and sixth separatorz Figure 5b is a top view of an area of the solids discharge 

nozzle shown in Figure 5a. 
[00029] Figure 5c is a side view of the wear protection element shown in Figures 5a and 

5b, 

[00030] Figure 5d is an elevational view of the wear protection element shown in Figure 

5c, 

[00031] Figure 6a is a side view of an exterior wall of a centrifugal drum shell of another 

embodiment of a separator in an area of a solids discharge nozzle, according to the present 
disclosure. 

[00032] Figure 6b is a top view of an area of the solids discharge nozzle shown in Figure 

6a, 

[00033] Figure 6c is a side view of the wear protection element shown in Figures 6a and 

6b, 

[00034] Figure 6d is an elevational view of the wear protection element shown in Figure 

6c, 

[00035] Figure 7a is a side view of an exterior wall of a centrifugal drum shell of another 

embodiment of a separator in an area of a solids discharge nozzle, according to the present 
disclosure. 

[00036] Fi gure 7b i s top view of an area of the solids discharge nozzle shown in Fi gure 7a. 

[00037] Figure 8a is a side view of an exterior wall of a centrifugal drum shell of another 

embodiment of a separator in an area of a solids discharge nozzle, according to the present 

disclosure. 

[00038] Figure 8b is a top view of an area of the solids discharge nozzle shown in Figure 

8a, 

[00039] Figure 9 is a perspective view of a separator basket; and drum, according to the 

present disclosure. 

[00040] Figure 10 is a lateral view of a section of the separator basket- drum of Figure 9. 
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DETAILED DESCRIPTION 

[00041] Figure la illustrates a portion of a s e ctional view of the an outer wall of a basket 

shell or drum shell 1 of a centrifugal basket or drum 28 (see, for example. Figure 9) of a 
separator with a p e rp e ndicular h aving an axis of rotation V that is vertically oriented and, 
which, for example, has a single-cone or double-cone geometry , which . The drum shell 1 
is equipped with at least one, pr e f e rabl e and possibly more discharge nozzles 2 for solids. 

[00042] The discharge nozzles 2 ar e form e d of include a sleeve body 3 and are each 

inserted,, JIGJfor example, screwed]!)]} in the-aradial direction R of the centrifugal basket 
drum into bores 4 in the ba s k e t drum shell 1 which, in this case, . The bores 4 also extend 
in the radial direction R. On their outer periphery, the discharge nozzles 2 have sealing 
rings 22. Here, the basket The drum shell l_has recesses 21 on the-an inside in e ach cas e in 
front of the discharge nozzles 2, which recesses 21 taper in the-ajiirection of the discharge 
nozzles 2 and guide the-solids to the discharge nozzles 2. 

[00043] The discharge nozzles 2 are-each provided with include a centric bore 7 which 

extends from the-an interior space 5 of the basket- drum shell 1 in tke-ajiirection of4he 
exterior space 6 of the basket and which drum shell 1 . The center bore 7 extends in a first 
bore section 8 wkh- having a first diameter Dl in the radial direction Rfrom the-an interior 
to the-an exterior of the drum shell 1 or drum 28 (see Figure 9) and then changes to a bore 
section 9 which is oriented at an angle with respect to the first bore section 8 and has a 
smaller diameter D2 relative to the first diameter Dl . 

[00044] In this mann e r, th e A discharge opening 10 of the bore section 9 is in each cas e 

oriented at an angle , for example, a + ft. with respect to the radial direction R , the . The 
angle a + |3 between the radial direction R and the discharge opening 1 0 or the second bore 
area 9 pr e f e rably b e ing is equal to or smaller than 90° . In particular, it amounts to and may 
be. for example, between 70 and 90°. 

[00045] Since, on the outside of drum shell 1 , the sleeve bodies 3 end essentially flush with 

the-an outer edge or wall of the basket drum shell 1, the discharge opening 10 is in each 
ease-offset toward the interior by a distance a relative to the largest outer periphery or 
outside diameter of the centrifugal basket- drum 28 (see Figure 9) or of the bask e t drum 
shell 1. 



// 
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[00046] Correspondingly, as an extension of the second bore section 9, a channel-type 

indentation or recess 1 1 , which is constructed at an angle with respect to the radial 
directionR, ha s to b eis constructed in the bask e t drum shell 1 , so that the-aproduct phase 
or solids exiting from the discharge nozzles 2 sprays as completely as possible on the 
outside past the bask e t drum shell 1 . 

[00047] However, in the cas e of this construc t ion , it should be noted that a portion of the 

solids exiting from the discharge nozzl e nozzles 2 impacts may impact on the bask e t drum 
shell 1 and caus e s may cause wear of the basket drum shell 1 , particularly in #*e-an 
exterior area of the recess 1 1 as well as also farther in the-a_peripheral direction. 

[00048] In order to To possibly reduce or even possibly avoid this wearing effect, it is 

provid e d to in se rt onethe above-noted wear on the drum shell L a wear protection element 
12 respectively is inserted into the recesses 1 1 , which is . The recesses 1 1 are constructed 
separately from the discharge nozzl e s openings 1 0 and pref e rably e xt e nds may extend from 
the discharge openings 10 or from shortly behind the discharge openings 10 to the outer 
periphery of the bask e t drum shell 1 or beyond. 

[00049] In an advantageous and e asily producible manner. the The wear protection elements 

12 are constructed as plate-type bodies which, on . On the-a side which is on the-an 
exterior in the mounted position, are each themselv e s provided with a type of each wear 
protection element includes a g roove or channel 1 3 which, in #*e-a_mounted position ef-as 
shown, for example, in Figures 1 and 2, points toward the outside and is advantageously 
used as a guiding or discharge channel for the product phase exiting from the centrifugal 
basket drum 1 at aflhangle a + P with respect to the radial direction R. 

[00050] The centrifugal ba s ket drum is protected against wear by m e ans of the wear 

protection elements 12 in the area of the recess 1 1 in a simple and n e vertheles s e ffectiv e 
mann e r . 

[00051] The mounting of the wear protection elements 12 on the basket-drum shell 1 can 

take place by means of screws 14 and/or mutually corresponding groove and tongue 
elements between the baske^ drum shell 1 and the wear protection elements 12. Thus, it 
becomes possible to provide the wear protection e lement elements 12 with a type of base 
plate 17 molded on in one piece, whose exterior edges can be pushed as tongues 15, 16 
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into two mutually opposite channels (outlined in Figure lb in a brok e n line \ as suggested 
by broken lines in Figures la and lb, in the-a_lateral base area of the recess 1 1 . 
[00052] The wear protection elements 12 can thereby e asily be exchanged in the event of 

damage or wear. In this manner, und e r certain circumstanc e s, the service life of the 
centrifugal ba s k e t p e r se can drum may also be increased. As s p e cial advantages, their 
e asy handling and their basic suitability The wear protection elements 12 are easily 
handled and are suitable for retrofitting on existing centrifugal baskets should also b e 
s tr e ss e d drums . 

[00053] The-A base of the semicylindrical channel 13 is offset by a distance b (in Figur e 1 , 

it corre s ponds to the distance x) toward the-a_rear with respect to the discharge opening 1 0 
of the discharge nozzle 1 1 . I n thi s ca se , th e As shown in Figure lb. distance b 
corresponds to distance x channel . Channel 13 can completely or in sections be oriented 
parallel or at an angle , which is small e r than 30°, particularly smaller than 20°, with 
respect to the second bore section 9 or with respect to the discharge opening 10. The 
angle may be smaller than 30° and may even be smaller than 20°. 

[00054] A first area 18 of the channel 13 preferably adjoins the discharge opening 10 

parallel to the second bore section 9, whose orientation is_at an angle a + p . as shown in 
Figure lb. The angle a + p may be smaller than 90° fhere , shown as approximately 80°, 
pr e ferably and may be between 70 and 85°F[ Tn. The angle a + P is inclined with respect to 
the radial direction R and may also defines define the discharge angle of the product phase 
from the centrifugal basket; and a drum. A second area 19 is oriented slightly farther 
toward the radial direction R ( see angle P), so that, in the-an end area of the channel 13, a 
typ e of ramp 20 , possibly acting as a break edge or edges, is created which has a maximal 
height x over the-abase of the channel 13, which directs the-a_portion of the product flow 
impacting here slightly farther radially toward the outside and in this manner has a slight 
braking effect on this portion of the product flow, which may be advantag e ous in liave a 
positive effect on the operation of the separator. 

[00055] The wear protection elements 12 are suitable fo r use with sleeve bodies 3 of the 

typ e of Figur e 1 as shown in Fi gure l b and which sleeve bodies 3 , in the-an interior, close 
off flush with the-an interior side of the baske^ drum shell l[| y]"|. The wear protection 
elements 12 are compatible as well as-for sleeve bodies 3 which, in the manner of as 
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shown in Figure 3 b. The sleeve bodies 3 , project slightly into the interior of the 
centrifugal basket -drum shell !£[?]] so that deposits can form around the sleeve bodies 3 
which, in the cas e a processing of certain products, may have an advantag e ous a positive 
effect on the- such p roduct processing. 

[00056] In Figures 1 and 3 As suggested in Figures la, lb. 3a and 3b . the wear protection 

elements 12 extend from the discharge openings 10 to the-an outer edge of the recesses 11, 
so that the-an entire area of the recessesJJ, is protected against wear. 

[00057] A s break edges As shown in Figures lb and 3 b , the ramps 20 . acting as break 

edges, extend in the-a_longitudinal direction of the channel 1 3 over less than half its 
length, particularly for example, over a distance of up to 20 mm , according to a pr e ferr e d 
variant, even only and conceivably over a distance of from 1 to 5 mm. The height x (her e , 
in Figur e 1, x ~ b) . shown in Figure lb as x - b. of these break edges or of the ramps 
preferably also amount s to may be 1-10 mm. With respect to the-a_precise 
dimonsioning height , it i s recommended that the influence of th e may be determined at least 
partly by a diameter of the ba s k e t be taken into account drum . 

[00058] The base of the channel 13 is pref e rably may be situated closely below the 

discharge opening 10. The-A distance between the discharge opening 10 and the base of 
the channel 13["H"|. as well as their diam e ter — diameters, may influence the type and 
manner of the product flow discharge. In Figure 3b, the-height x is clearly lower less than 
the-distance b, so that the solids may p artially flow directly over the-an edge of the ramp 
20. In addition, the length of the wear protection elements 2012 in the-a.peripheral 
direction is alse-shorter than the wear protection elements 1 2 shown in Figure lb. 

[00059] The geometry of the-a_transition between the ramp 20 and the r e maining a 

remainder of channel 1 3 may be curved or abrupt. It may also follow the geometry of a 
trigonometric or exponential function. Pr e ferably, the An inclination of the ramp 20 with 
respect to the-a_discharge direction of the-solids increases as the ramp 20 moves away 
from the discharge opening 10. 

[00060] As an extension of the channel 13, the geometry of the wear protection elements 12 

is adapted to the-a_curvature of the basket drum shell 1 in order to alse-ensure a-protection 

I IV IV. 
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[00061] According to the embodiment of Figure 5 Figures 5a-d , the ramps 20 project 

radially toward the outside beyond the-an outer periphery or the-largest diameter of the 
centrifugal basket drum shell 1 , which . Ramp 20 g uides the-product flow still farther 
toward the outside and contributes to preventing that the latter can come in contact with 
the baske^ drum shell 1. Virtually, a typ e of T o that end, an undercut 23 or an-undercut 
break edge is formed. 

[00062] Ramp 20, as shown in Figure 5b. is constructed in the manner of a "ski jump" ; that 

is they hav e . Ramp 20 hasf |y|] an angle a > 0 with respect to the discharge direction of the 
product flow from the discharge nozzle W-2_in a first area 24 . and in the . In an adjoining 
additional area 25, have- ramp 20 has a larger angle a + c (a>0; c>0) with respect to the 
discharge direction of the product flow from the discharge nozzle 32. 

[00063] An analogous situation applies to Figure 6 Figures 6a-6d . However, here the ramps 

20 project still farther beyond the outer periphery of the ba s ket d rum shell 1 or th e 
diameter t oward the outside. 

[00064] Figure 9 is a perspective view of a centrifuge or separator drum 28 according to the 

typ e of Figur e L for example, the embodiment shown in Figures la and lb . The A 
double-cone geometry of the centrifugal basket -drum 28 or of the basket drum shell 1 with 
tke-bores 4 in the-an area of the largest diameter or in the-an area of the-atransition from 
the-ajower conical section to the-an upper conical section of the basket drum shell 1 is 
particularly visibler-fche -. The discharge nozzles 2 or the sleeve bodies 3 having an 
external thread, so that they can be screwed from the outside into the bores 4 with a 
corresponding internal thread. The separately constructed wear protection elements 12 
with their groove or channel 13 are also easii^recognizable. One of the wear protection 
elem e nts r e sp e ctively is element 12 may be provided behind each discharge nozzle 2jn the 
arotating direction. Figure 10 is- shows a corr e sponding lateral view of the centrifugal 
ba s ket or o f drum 28 and the ba s ket d rum shell 1 . 

[00065] According to Figur e s 7 and 8 , The embodiments shown in Figures 7a, 6. 8a and 8b 

show no wear protection element 12 is-constructed on the basket d rum shell 1 . Instead, a 
type of ramp 26 is constructed at the base of the recess 1 1 in the bask e t drum shell 1 itself 
so that the product flow is directed farther radially toward the outside. This also r e duces 
the m ay also reduce a wear problem because at least the entire bask e t drum shell 1 is ne 
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long e r not detrimentally affected. The ramp 26 is pr e f e rably may be coated with a wear 
protection alloy [[(Uf° r example, with a hard metal or a titanium alloy£[)U. 

[00066] In Figures 7 and 8» the measure of Figur e 7 is also promoted in that th e ln Figures 

7b and 8b, nozzle or sleeve body 3 kself-projects in a ramp-type manner beyond the-an 
outer periphery of the bask e t drum shell Howard the outside and forms a type of ramp 27, 
so that, during the-an operation, it its e l f ramp 27 provides a certain deflection of the 
product flow discharged from the resp e ctiv e preceding nozzle or sleeve body 3 . 

[00067] Although the variants of Figures 7 and 8 do not off e r a w e ar protection which is as 

optimal as that of th e variants of the pr e ceding figur es , they can b e implement e d in a mor e 
favorabl e mann e r. While the two embodiments of Figures 7a, 7b, 8a and 8b do not include 
the same type of wear protection, for example, wear protection elements 12, these two 
embodiments do have favorable wear protection as described in the paragraphs above. 

[00068] Although the present disclosure has been described and illustrated in detail, it is to 

be clearly understood that this is done by way of illustration and example only and is not 
to be taken by way of limitation. The scope of the present disclosure is to be limited only 
by the terms of the appended claims. 
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[00069]Roforonce Symbols 



Bask e t shell 



discharg e nozzl es 



s l ee v e body 



bores 



basket int e rior 



bask e t ext e rior 



bor e 



bore sections 



-^9 



discharg e op e ning 



40 



rec e ss 



44 



wear prot e ction elem e nts 



45 



groov e 



4^ 



screws 



44 



tongues 



15, 16 



ba s e plat e 



area s 



47 



4*^ 
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ramp 



-50 



rec ess es 



^4 



scaling rings 



undercut 



areas 



ramps 
basket 



-3^37 



-3* 



diam e t e r 



D1,D2 



radial dire ct i o n 



distanc e 



a,b,x 



a,ax 
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CLAIM SUMMARY DOCUMENT 
WO 2004/054719 PCT/EP2003/014253 
CLAIMS WE CLAIM : 

1 . (Currently Amended) Separator, comprising a centrifugal basket (28) having 
a ba s ket sh e ll (1) which is provid e d with at l e ast one or more solids discharge nozzl e s (2), 
charact e rized in that 

in each ca s e at l e a s t on e w e ar prot e ction devic e is arrang e d and/or constructed on 

the bask e t sh e ll (1) in the area of the solid s discharg e nozzles (12), 

the w e ar prot e ction d e vices b e ing constructed a s wear prot e ction e l e ments (12), and 

viewed against the rotating dir e ction, one of the wear protection e lements (12) 

being arrang e d b e hind e ach discharge nozzle (2). A separator comprising: 

a centrifugal drum including a drum shell having at least one solids discharge 

nozzle; and 

at least one wear protection element on the drum shell in an area of and behind 
the at least one solids discharge nozzle. 

2. (Currently Amended) Separator. The separator according to Claim L wherein 
characterized in that the centrifugal basket (28) drum has a vertical axis of rotation and at least 
one of the following: a) a single-cone e^ and b) a double-cone construction. 

3. (Currently Amended) S e parator The separator according to Claim 1 
characterized in that , wherein the at least one solids discharge nozzle s (2) in the nozzle is 
located in an area of the largest diameter of the centrifugal ba s ket 09) are drum and is 
inserted into the krtte^ centrifugal drum from the-an outside of the centrifugal drum . 

4. (Currently Amended) S e pa ra t o r The separator according to one of th e 
prec e ding claims, charact e riz e d in tha t Claim L wherein the at least one wear protection 
device is constructed as a ramp (26) in the ba s ket drum shell. 
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5. (Currently Amended) Separator The separator according to on e of th e 
preceding claims, characterized in that Claim L wherein the at least one wear protection 
d e vices (12) consist o f element is made of a wear-resistant material , such as that includes one 
or more of the following: a) steel ef-, b) a hard metal or of a c) a ceramic material or of and d) 
a combination or a composit e of these mat e rial s , or ar e coat e d with such a mat e rial of one or 
more of a), b), c) and d) . 

6. (Currently Amended) S e parator The separator according to one of th e 
prec e ding claims, charact e rized in that Claim L wherein the at least one discharge nozzles (2) 
have -nozzle includes a discharge openings (IQ) opening oriented at an angle (a + (3) inclined 
with respect to the-aj-adial direction-(R), and in that the angle (a + p) ^between the radial 
direction (R) in the area of the at least one discharge nozzles nozzle and the-an orientation of 
the discharge openings (TO) opening, is pref e rably equal to or smaller than 90°. 

7. (Currently Amended) S e parator The separator according to on e of th e 
prec e ding claims, charact e riz e d in that Claim 6, wherein the ori e ntation angle (a + (3) of th e 
discharge op e nings (10) with r e spect to th e radial dir e ction (R) is between 70 and 85°. 

8. (Currently Amended) S e parator The separator according to on e of th e 
pr e c e ding claims, characteriz e d in that Claim 6. wherein the discharge op e nings ( 1 0) 
are opening is arranged at an offset distance from an outer periphery of the drum shell toward 
the-an interior by a distance (X) relative to the largest outer p e riph e ry or outsid e diameter of 
the centrifugal bask e t (28), and in that on e r e cess (11) resp e cti vely is construct e d as an 
extension of th e discharge op e nings (10) in th e basket shell (1), which rec e ive the wear 
prot e ction e l e ments (12) of the centrifugal drum . 

9. (Currently Amended) S e parator The separator according to one of th e 
preceding claims, characterized in that Claim 8. wherein the at least one wear protection 
e l e ments (12) e xt e nd element extends from the discharge op e nings (lO) opening to the outer 
edge- periphery of the basket drum shell-ffi. 
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10. (Currently Amended) S e parator The separator according to on e of th e 
preceding claims, characteriz e d in that Claim 1, wherein the at least one wear protection 
e l e m e nts (12) ar e element is constructed as a_plate-type bodies which ar e provid e d on th e ir 
ext e rior sid e with a groove, particularly hodv having a channel (13), which ar e us e d 
configured as a discharge channel for a product phase exiting from the centrifugal bask e t 
f2&)drum at an angle (a + B M nclined with respect to the-aradial direction , the angle being 
between the radial direction in the area of the at least one discharge nozzle and an orientation 
of a discharge opening of the at least one discharge nozzle . 

1 1 . (Currently Amended) Separator The separator according to one of the 
prec e ding claims, characteriz e d in that Claim 1 , wherein the at least one wear protection 
elements (12) are element is fastened to the basket drum shell £4-)-by m e ans o f at least one of 
the following: a) screws (1 4) and/or and b) mutually corresponding groove and tongue 
elements (15. 16) between the baske^ drum shell (+) and the at least one wear protection 
element-fl-S). 

12. (Currently Amended) Separator The separator according to one of th e 
preceding claims, charact e rized in that Claim 28, wherein the at least one wear protection 
el e m e nts (12) ar e equipped with element includes a base plate (17) whos e out e r e dg e s, as 
having tongues (1 6), can as outer edges, the tongues configured to be pushed into two 
mutually opposite grooves (15) in th e in a lateral base area of the recess-£44-). 

13. (Currently Amended) S e parator The separator according to one of the 
prec e ding claims, charact e riz e d in that the Claim 10, wherein a base of the channel (43) is 
situated bv-at a distance (b)-offset from an outer periphery of the drum shell toward the-an 
interior of the centrifugal drum with respect to the-ajiischarge opening (4£) of the at least one 
discharge nozzle (2) in the bask e t drum shell, and in that the channel (4-3} is oriented one of 
a) completely e^ and b) in sections , the sections being one of a) p arallel eg- and b) at an angle 
small e r than 30°, particularly small e r than 20°, with respect to the-a_discharge opening {40)of 
the at least one discharge nozzle . 
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14. (Currently Amended) S e parator The separator according to on e of th e 
preceding claims, charact e riz e d in that Claim 10. wherein the channel 03) chang e s transitions 
into a ramp (20) . 

15. (Currently Amended) S e parator The separator according to on e of the 
preceding claims, charact e rized in that Claim 10, wherein a first area (4-8) of the channel £4-3) 
adjoins the-a_discharge opening f4-0) of the at least one discharge nozzle, the first area being 
parallel to a th e s e cond bore section-(9) ? and in that a second area (-1-9) of the channel-^) is 
inclined farther toward the radial direction. 

16. (Currently Amended) S e parator The separator according to one of the 
pr e c e ding claims, charact e rized in that th e Claim U further including a sleeve bodies (3) body 
as part of the at least one discharge nozzle, the sleeve body configured to close off flush with 
the-an interior side of the basket drum shell-(4). 

17. (Currently Amended) S e parator The separator according to one of the 
prec e ding claims, charact e riz e d in that Claim 16, wherein the sleeve bodies (3) proj e ct body 
projects slightly into the-an interior of the centrifugal basket (28) drum . 

18. (Currently Amended) Separator The separator according to on e of th e 
prec e ding claims, charact e rized in that. as Claim 14, wherein the ramp, acting as a break 
e dg es , the ramps (20) ext e nd in th e edge, extends in a longitudinal direction of the channel 
(4-3) over a distance of less than half its-a_length , particularly ov e r a path of up to 10 mm, 
preferably ovor of the channel, such distance being 1 to 10 mm. 

1 9. (Currently Amended) S e parator The separator according to on e of the 
preceding claims, charact e riz e d in that the Claim 14, wherein a geometry of the transition 
between the ramp and the channel £4-3) is at least one of the following: a) curved ef- and b) 
abrupt. 
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20. (Currently Amended) Separator The separator according to one of th e 
preceding claims, charact e riz e d i n that the Claim 14. wherein a geometry of the transition 
between the ramp (20, 26) and the channel (13) follows th e geom e try of is at least one of the 
following: a) a circle e ^and b) an exponential function. 

21 . (Currently Amended) Separator The separator according to on e of th e 
preceding claims, characteriz e d in that th e Claim 14, wherein an inclination of the ramp (2ft: 
26) with respect to the discharge opening of th e solids increases in a direction away from the 
discharge opening-fl-O). 

22. (Currently Amended) Separator The separator according to one of the 
pr e ceding claims, characterized in that th e sle e ve bodi e s (3) ar e e a c h Claim 16, wherein the 
sleeve body is inserted in the radial direction of the centrifugal basket drum into aradially 
extending bor e s (4 ) bore of the bask e t drum shell-fir). 

23. (Currently Amended) Separator The separator according to on e of the 
preceding claims, charact e rized in that Claim 16. wherein the sleeve bodi e s (13) hav e body 
includes a bore £7) extending from the-an interior baske^drum space to the-an exterior 
basket -drum space (6)and, which e xtend sleeve body extends in a first bore section (&) 
wkhhaving a first diameter ©4-in the radial direction from the interior space to the exterior 
space and then change the first bore section changes into a second bore section (9) which is 
oriented at an angle with respect to the first bore section (8) and has a smaller second 
diameter ©2-relative to the first diameter. 

24. (Currently Amended) Separator The separator according to one of th e 
pr e c e ding claims, characteriz e d in that the Claim 10. wherein a geometry of the at least one 
wear protection el e ments (T2) element. as an extension of the channel^ (45) is adapted to the-a 
curvature of the basket drum shell. 



25. (Currently Amended) S e parator The separator according to on e of the 
preceding c laim s , charact e rized in that Claim 14. wherein the ramp of the at least one wear 
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protection elements , particularly their ramps (20). project proiects radially toward the outsid e 
beyond the-an outer periphery or outsid e diameter of the bask e t drum shell (1) of th e 
centrifugal bask e t (28) . 

26. (Currently Amended) S e parator The separator according to one of th e 
pr e c e ding claims* charact e riz e d in that Claim 14, wherein the ramp is constructed as an 
undercut break edge. 

27. (Currently Amended) Separator The separator according to one of th e 
pr e c e ding claims, characteriz e d in that Claim L wherein the at least one wear protection 
deviee- elcment is constructed as a ramp (27) at the at least one discharge nozzle body (2) ? 
which projects radially toward the outsid e beyond the baskefc -drum shell. 

28. (New) The separator of Claim 6, wherein a recess is constructed as an 
extension of the discharge opening in the drum shell and the recess is configured to receive 
the at least one wear protection element. 

29. (New) The separator of Claim 13, wherein the angle with respect to the 
discharge opening is less that 30°. 

30. (New) The separator according to Claim 13, wherein the angle with respect to 
the discharge opening is less than 20°. 



